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healthcare-associated infection, owing to the changing molec-
ular epidemiology of C. difﬁcile, and to ageing of the population,
with frequent exposure to broad-spectrum antibiotics and
other predisposing medications, the presence of comorbidities,
and the risk of hospitalization [1]. In the past decade, analyses of
hospitalization records and data on multiple causes of death
demonstrated an increase in CDI rates [2].
More recently, a levelling off of the above trend has been
reported in the USA: the incidence of CDI among hospitalized
adults increased from 2001 to 2008, but thereafter remained
stable in 2008–2010 [1]. In analyses of Hospital Episode Sta-
tistics in England, the overall incidence of CDI reached a peak in
2006–2007, but thereafter declined, being halved in
2009–2010 [3]. This tendency has been conﬁrmed by mortality
data, with the number of death certiﬁcates mentioning CDI in
England falling to 1646 in 2012, from a peak in 2007 of 8324 [4].
In the absence of surveillance data based on laboratory
reporting, we explored recent trends for CDI in the Veneto
region (north-eastern Italy; approximately 4 900 000 in-
habitants) from two different population-based archives: hos-
pital discharge records and multiple causes of death.
The regional archive of discharge records includes all hos-
pitalizations with up to six diagnoses recorded according to the
International Classiﬁcation of Diseases, 9th Revision, Clinical
Modiﬁcation (ICD9-CM): all discharges from 1 January 2008 to
31 December 2013 of patients aged 1 year with a code for
CDI (ICD9-CM 008.45) were extracted. Overall, 3802 dis-
charges with CDI were tracked in the study period; 63% of
these hospitalizations involved subjects aged 75 years, andClinical Microbiology and Infection © 2015 European Society of CCDI was the primary diagnosis in approximately one-third of
cases. The rate of CDI diagnoses per 1000 overall admissions
increased steeply with age, and reached a peak of four per 1000
discharges among the very elderly (85 years). During the
2008–2013 period, the rate of overall hospitalizations with CDI
increased from 0.8 to 1.8 per 1000 discharges; this increase was
observed across all age classes. When population-based rates
were computed, the rate of hospitalizations with any diagnosis
of CDI increased from 9.4 per 100 000 population in 2008 to
18.4 in 2013 (Fig. 1). When ageing of the population was
accounted for by Poisson regression, hospitalization rates were
conﬁrmed to be almost doubled in 2013 with respect to 2008
(rate ratio 1.77; 95% CI 1.58–1.98).
Regional mortality records include all diseases mentioned in
death certiﬁcates (multiple causes of death), as well as the
underlying cause selected from all reported conditions by
means of the Automated Classiﬁcation of Medical Entities
software. Mortality data are coded according to the Interna-
tional Classiﬁcation of Diseases, 10th Edition (ICD-10), and
mention of the A047 code for CDI was searched for among
records of multiple causes of death for the period 2008–2013
to assess time trends in mortality rates. The number of deaths
with CDI as the underlying cause increased from 18 in 2008 to
49 in 2013; the number of deaths with any mention of CDI
increased from 36 to 106. Of all CDI-related deaths, 88%
involved subjects aged 75 years. In 2013, CDI-related mor-
tality reached a peak of 2.2 per 100 000 population (Fig. 1), with
89% of deaths being among hospitalized patients, and the
remainder being mainly reported from long-term-care facilities.
These ﬁrst population-based data from Italy demonstrate a
steadily growing burden of CDI. Although the reported rate is
well below that reported in the USA [1], in 2013 it was close to
that in recent reports from England (approximately two per
1000 discharges in 2009–2010) [3]. It must be noted that the
sensitivity of ICD9-CM codes for tracking CDI has not been
measured in Italian discharge records. Furthermore, in the
absence of present on admission codes, it is difﬁcult to disen-
tangle, by the use of discharge records alone, community-onset
from hospital-onset CDI; the analysis of recent patients’ hos-
pitalization history has been adopted to approximate such a
classiﬁcation [3]. Also, the accuracy of mortality records is
questionable, with possible uncertainties in the attribution of
deaths to CDI. However, the present data were obtained from
two databases compiled for different purposes (reimbursement
or vital statistics), and based on different classiﬁcation systems
(ICD9-CM or ICD-10); all analyses demonstrated concordant
increasing trends, irrespective of whether they were carried
out on primary or on all discharge diagnoses, or on the un-
derlying cause or multiple causes of death.Clin Microbiol Infect 2015; 21: e63–e64
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FIG. 1. Hospitalization and mortality rates related to Clostridium difﬁcile
infection: population aged 1 year, Veneto region (Italy), 2008–2013.
e64 Clinical Microbiology and Infection, Volume 21 Number 9, September 2015 CMIAccording to a recent European multicentre study, a wide
variety of strategies for detecting CDI are used across Europe;
an absence of clinical suspicion and suboptimal laboratory
methods are leading to a substantial proportion of undiagnosed
CDIs in European hospitals [5]. Surveillance based on discharge
codes and mortality cannot replace surveillance based on
standardized laboratory-based reporting of diagnostic assay
results. The present data indicate the need for more complete
surveillance systems including laboratory data, and the urgent
need for immediate action to counteract the increasingClinical Microbiology and Infection © 2015 European Society of Clinical Microbiology and Infectincidence of CDI. Antibiotic exposure remains the most
important risk factor for CDI; the available evidence supports a
pivotal role for antimicrobial stewardship reinforcement among
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